Chromatium flavocytochrome c: kinetics of reduction of the heme subunit, and the flavocytochrome c-mitochondrial cytochrome c complex.
The kinetics of reduction of Chromatium vinosum flavocytochrome c heme subunit by exogenous flavin neutral semiquinones generated by laser flash photolysis have been investigated. Unlike the holoprotein, the isolated heme subunit was appreciably reactive with lumiflavin neutral semiquinone. The measured rate constant for the reaction (2.7 X 10(7) M-1 S-1) was comparable to those of c-type cytochromes having similar redox potentials. The ionic strength dependence of the reaction with FMN neutral radical indicated that the heme subunit had a small negative charge at the site of reduction. Taken together, these results suggest that the active site of the heme subunit is buried on complexation with the flavin subunit in the holoprotein. Horse cytochrome c formed a strong complex with Chromatium, but not Chlorobium, flavocytochrome c. Possible physiological electron acceptors such as HiPIP, cytochrome c', and cytochrome c-555 apparently did not bind to the flavocytochromes c. The rate constant for reduction by lumiflavin radical of horse cytochrome c complexed to flavocytochrome c was about twofold smaller than for reduction of horse cytochrome c alone. Flavocytochrome c was itself unreactive with exogenous flavin semiquinones. The ionic strength dependence of the reduction of the complex by FMN radical was also smaller than for horse cytochrome c in the absence of flavocytochrome c. Sulfite, which forms an adduct with the protein-bound FAD (FAD is bound in an 8-alpha-S-cysteinyl linkage), did not affect the reduction of horse cytochrome c in its complex with flavocytochrome c. We conclude that horse cytochrome c is reduced directly by exogenous flavins in its complex with flavocytochrome c, although the kinetics are slightly modified. These results are not unlike observations made with complexes of mitochondrial cytochrome c with cytochrome oxidase or cytochrome b5.